Several studies have examined risk factors for overweight and obesity. However, inconsistent results have been observed for estimations of some risk factors, such as the infant feeding method, and for their link to childhood obesity. These studies originated from different countries and used different body mass index cutoffs to define overweight and obesity. Using a theoretical approach and data obtained in preschoolers, we show that the identification of genuine risk factors for overweight or obesity does not depend on the choice of the reference system. However, for meaningful international comparisons, in particular for those of prevalence, studies should also report estimates by using a widely accepted international reference system.
INTRODUCTION
Several studies examined the effect of risk factors on childhood obesity. The search terms "obesity AND children AND risk factors" identified 2509 published reports in the MEDLINE database (Internet: http://www.ncbi.nlm.nih.gov) by 31 May 2007. Most of these studies originated in the United States, and the next largest numbers were from the United Kingdom and Germany.
Inconsistent results were observed for certain risk factorseg, for breastfeeding and childhood obesity-across different publications. Among others, the studies may suggest varied cutoffs as a reason for different findings. In fact, studies were carried out in different countries, and the definitions of childhood overweight and obesity varied across these publications (1) . These definitions are mostly based on arbitrary body mass index (BMI; in kg/m 2 ) cutoffs, because BMI cutoffs that are associated with later disease risks are not yet known. Whereas the sex-and age-specific 85th and 95th BMI percentiles are recommended by the Centers for Disease Control and Prevention (CDC) as the arbitrary cutoffs to define childhood overweight and obesity in the United States (2), the European Childhood Obesity Group favored the 90th and 97th percentiles (3) , and the International Obesity Task Force (IOTF) proposed international cutoffs that correspond to the widely used World Health Organization BMI cutoffs of 25 and 30 in adulthood (4) . These cutoffs differ in definition and underlying reference populations and therefore yield varied prevalence estimates for overweight, obesity, or both (5) . We aimed to show that different cutoffs can be used for the identification of genuine obesogenic risk factors. We assessed the effect of different cutoffs applied in a theoretical model and in one real data set on risk estimates for childhood obesity.
THEORETICAL BACKGROUND
BMI curves are usually positively skewed among all age groups with an increasing trend of skewness (6 -8) . Thus, we used log-normal distributions to depict risk factor estimations by applying different cutoffs (Figure 1 ). We assumed a mean BMI of 16.6 (log mean: 2.8) with an SD of 2.51 (log SD: 0.15) for the population that is not exposed to the risk factor. Such BMI data can be observed in childhood. According to a theoretical genuine risk factor, we assumed a right-shifted BMI distribution with a mean of 18.5 (log mean: 2.9) for the population with an underlying risk factor compared with the "nonexposed" population. We also assumed that the corresponding variance of this exposed population was larger, with an SD of 3.75 (log SD: 0.2) (Figure 1 ).
In this model, a total of 9.6% of the population without an underlying risk factor has BMI values above an a priori chosen arbitrary cutoff of 20, whereas 31.6% of the population with the underlying risk factor has such BMI values ( Figure 1A ). If we increase the arbitrary cutoff to 21, the respective fractions with BMIs above this cutoff are 5.2% of the population without and 23.5% of the population with the underlying risk factor ( Figure 1B) .
The odds ratio (OR) is an estimate with values 1 indicating a risk and values between 0 and 1 indicating a protective factor. ORs increase with increasing cutoffs because of our assumptions of a right-shifted mean value in the exposed population and of a variance that is equal to or above the variance in the nonexposed population. However, the corresponding ORs are 4.35 (BMI cutoff: 20) and 5.60 (BMI cutoff: 21), and they have the same direction. Furthermore, the direction of the OR (1) is the same for any cutoff within one or both curves.
Whereas the direction of the OR estimation is unaffected, the sample power is associated with the proportion of persons who have values above the corresponding cutoffs. If a cutoff is located at or above the median of the overall BMI distribution, an increase in the cutoff will decrease the proportion of affected persons with BMI values equal to or higher than the cutoff. In addition, the sample power will decrease, as the corresponding CIs are getting wider. However, the quantitative detection of a difference between 2 groups is inversely related to the effect size and directly related to the level of variation. Therefore, a sample with a higher level of variation under a higher cutoff still may be sufficient, because of the counterbalancing effect of a greater effect size, to allow detection of a difference between exposed and unexposed persons.
FINDINGS IN OBSERVATIONAL DATA
The theoretical considerations can be well observed among studies reporting risk estimates of obesogenic risk factors for both overweight and obesity. Because the obesity cutoffs are, by definition, higher than the overweight cutoffs, higher point estimates with wider CIs due to lower sample power are usually observed for obesogenic risk factors when obesity is compared with overweight. For example, the unadjusted effect of early intrauterine tobacco exposure on childhood body composition in an earlier study (9) showed an OR of 1.66 (95% CI: 1.27, 1.28) for overweight and a higher OR of 2.41 with a wider CI (95% CI: 1.49, 3.91). Among others, low physical activity was associated with an OR of 2.16 (1.78, 2.62) to overweight and a higher OR of 3.59 with a wider CI (2.58, 5.01) to obesity (9) .
We reanalyzed the data from the school entry health examination 2001/2002 (9) and assessed the unadjusted effect of watching television for 1 h/d on childhood overweight and obesity among 5552 German children aged 5.00 -6.99 y, by using different cutoffs ( Table 1) . Watching television is likely to be a surrogate marker for physical inactivity, and it was shown in a randomized controlled trial to increase BMI (10) .
We used the 85th and 95th percentiles of the CDC growth charts from 2000 (2), the currently recommended German 90th and 97th percentiles (11) , and the IOTF cutoffs (4) to define overweight and obesity in these preschoolers. The prevalence of overweight and obesity was highest with the use of the 85th and 95th percentiles, respectively, of the CDC growth charts from 2000 (Table 1 ) (2). The effect estimates and the width of the CIs were inversely related to the identified prevalence of overweight and obesity, respectively. For example, the IOTF obesity cutoff (4) yielded the highest OR of 3.13 but the lowest proportion of affected children. All effect estimates showed the same direction with ORs 1.
CONCLUSION
Provided that an obesogenic risk factor is genuine, the use of different cutoffs derived from different cutoff definitions or the use of the same definitions for overweight and obesity among different reference populations yields meaningful risk factor estimations in the same direction (eg, ORs or relative risks 1), with higher risk factor estimates for higher cutoffs and wider CIs. Opposite directions of risk estimates in different studies, however, are unlikely to be explained by the application of different cutoffs if genuine risk factors are defined by a greater mean BMI, a greater positive skewness, or both. In reality, however, results of observed data may differ because of methodologic limitations, such as measurement errors for the outcome or exposure. Different sex-and age-specific BMI thresholds for the definitions of childhood overweight and obesity may affect the size of effect estimates, but the identification of genuine risk factors per se should be unaffected. However, for meaningful international comparisons of prevalences, studies also should report prevalence estimates by using an international reference system. The BMI cutoffs used to define childhood overweight and obesity, as proposed by the IOTF (4), are valuable for screening, population surveillance, and, in particular, international scientific comparisons across different countries.
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